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(57)Abstract 

PROBLEM TO BE SOLVED: To form a good dual 
damascene wiring structure with no low permittivity 
film exposed to a plasma ashing process when photo- 
resist films used for forming a via hole and upper layer 
wiring channel are removed. 

SOLUTION: A WN film 15 which is to be a metal mask 
is formed on an interlayer insulating film comprising a 
low permittivity film. Then on the WN film 15, a first 
photo-resist film 5 so patterned as to form a via hole 
and a second photo-resist film 7 so patterned so to 
form an upper layer wiring channel are sequentially 
formed. After the WN film 15 is patterned to such 
form as corresponding to the patterns of first and 
second photo-resist films 5 and 7, the via hole and 
the upper layer wiring channel are patterned at the 
inter-layer insulating film using the WN film 15 as a 
mask 
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(K*«2l CuXI±CuS:±fiE^5-i:-r5Tlffi«S4r 

^*i-5«i<o7d- H^i^;* hum^xf&t. 
ir/<^--:^^'$nfcf[207;*- h ui^^ hmi:M0.-t 
95iE^^'/p-^;^^Srttriaf52 0 7;*- hu-i^;^ V^(7y^<9 

ia*93l CuXttCuSr±^5^i:i-iTliEi^lr 

^:'*tc uxttc uS:±fi^^^^:i-5»m«■1s^s:a^?>ii^T• 



l^B#lcK»l;tt^sf75>6J5)^5±Ji^ai»stJ5t^r=tv^^ K 

-y^Lfc^. fl«[fESl(07* hUv>;^ hBi5r^;^tt7' 
7X-5'Ts''>v^^«!iaJcj:t)|iSS*-rilBiro7^ hui^ 

^^^^ ^)\^-7 7.ifh{mti±.m^f^mm^miiiirm^ 

ttSfS.?^ (D WfS« 2 (75 y ^ /I'^rStliE^ 2 (75 7 

hu-e^;^ h^(75/<i5'-^'(c(j;i:itJgl^(c/<^--yyL 
fc^, mum2<r)y*\'Ui>:^vm^^1i\t-y^y:<-^r 

20 •;/v'V^<«!.atrJ;t3B^*-r55B2(7)7;j- h t'i;;^ 

•r'5*-»flJiS^ll<75Siiig;^feo 
30 '9Jg^1--5wi:^r1#jai:-f*l«*^2Xrt3fE«t<75ii5:ig 

i/^.6;ii:*#{Si:-re»*«2. 3X»i4iEtt(^i|i^iS«^ 

[tl*JS6l fl1lECut£i(/<yrflS(75«fig«-)|sti:L 
X. y^yX-^mi\:i^'J='yXit:/y:<-^mt>'J='yi: 
w i: 5r4$mi:-r.5S»*« 2 75M 5 <75^^•f^^^» l (c 
40 8E«c<75iN»»KIS«75!Hit:^S, 

7 1 «rm»m*)ii(75«fiew«s} tux. ^ts 

J^y-^-. HSQ. *-»SOGXIl'-K-7;^->y *Srffl 
v>4 i i •Sr#«i-t-'6l»*« 2 6 <75v Nfn;)^ 1 l::iE 
it(7)i|£i»ftglg«75!Kit:&&, 
tS»*98] miElfe^ftS)iS(75»fiic«l5ft LT. 7-7 

mimxif:^y:^-^mty}}='y^m^'i>:iti<^mt 

•f 5S»*«2 75S7<7)^^■f4^*n |cfE«<75it£»(*:gg(75 
50 [iew<75i$«a/j:ge^] 
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[000 1] 

it:^&lc:ff.*), ltL<li> T^aT/l^y-ri/'V' (Dual Dam 

ascene) smmmi:^-ri>^{^mm<D9im:fjm\z.m-t 

[0002] 

hB\^m^tii>ssM<o«iiRtfsmrmmmt^tixii 
Ti^i, sm^mm<^£<iX^x\>^i>tr>x\ 

[0 0 0 3] ir^ST-, ±il!<oj:5J-Ei»raRI;i5tlS»<b 

mi:m^^i>n<oMmiif£^tix\>^i>, s^, ibf^iis 

A (Al) *fclir/P$=^>ASr±^5)-i-t-'5T/i'5=^ 

=-'>-t>^^;ilr«;tTi*Lj:')t>ffiKw®V>« (Cu) 
1000 4] ±iBLfcJ:5/i#liai!ll::Jb'it.5 
•v•>vgail|«it*s^t^^T^''•5, z.(nf zi.r iv^-^ui/ 30 

r *-/uj^(c^:ix-p*i,c u 4ffiJ<)iiA/t?|sj^ir c u ±g 
ia«lSt/Cu li'Ta^'i?^' hSrJi^^UT. CufTa^ 

h*iii:-ccuTeiai»tcu±sfiiSt*s«-t- 

10 0 0 5] UTBtXmZSt. k:-&<r>i.ofi'T^TiV^ 

5 1±IC^ ¥?f¥Sro7'7X-^CVD (Chemical Vapor 
Deposition) felwj: 0 . W^t'^th^ 0 nin<^ P - S i N 
(^^X-^Sfk-^liay) M5 2?rJi^^Lfcm, Htelfe 
P-S i N^5 2±|::flg{?m4 0 0 nm 
<0W1S'1^y-7-^5 3^:Jl^fi!t1-5. !5clc:, Sl^^liSvt 
^, IS4 0 0'Ct?I&1I^|85, «6fifc«iSS:ft5. JJclCl, Fl 
:/7X^CVDiSfetJ;«j, *r«5Ky-^-ie5 3±i::lBJ|£ so 



iJSlSl OOnmWP-S i 02 (7^9 Xvgf^fV U = 

>-) K5 4<SrJgfiKi-e„ rrT% P-SiNfli5 2(iC 

ute»(/<y Tig tL-c, *r«^!J^-)K5 3ii<sKm^ 

IKtUT, P-S i02)i[5 4lll6lfe»Sl^i:l,T-t4x 
•PixfflV>Tt>-5, *fc, P-SiN)g5 2, *r«l'-f?y-^ 
-WS 3&t/P-S i O2 l|g5 4*»P>fig6aillg«llH 

(0 00 6] 0 7 (b) i^i^-fipJ-, p-Si 

O2 )lg5 4±JC7:r hU-i^X hSrffi^iLfcg^, W&-^i> 

»l«)7;j- hui^;^ h«5 5Sr}igfig-r^>, iJctr, 0 7 
(c) jrs^-t-J:5J3, »iro7;i- hui^x hM5 5Sr-? 
x^tLT. K7'C3is/^i/^rjcj:»), p-Si02l!g 
5 4 «rS«?&tll-K?*i--5„ 0 7 (d) (cjj^-f-J: 9 
ir, %\<r>yii-V\^V'7.V^^^k-^7^^t\.X. KIR 

-)S5 3SrS^6«jm*LT. l^T*-/K^-SBi:/f S 
i|g*5WlW*:-/i'5 6?rJi^^1-5, ^1<07 
:*-M^-:^>^ hJK55«:. *rmjKy-v-^5 3roiiJi6t)/f 

(0007] 07 ( e ) Cl^l" J: p P - S i 

O2 )«5 4±»C7* H^i;;^ t"$rife*UfcS^s «i£-f-5 

fcf5 2(^7;*- 7 5rm-r5o 07 
(f) jc^pi-ipJc, Wi2(r>y^Vu'j7.vm5 7i:-7 

J^^tLT, KT'faiy^^'^ri-j:*)^ P-Si02)g 
5 4 S:aj?6«im*-r5, m^X. fB2(07*hUvJ;^ 

3:s'^V^{wJ;t9. #lS7Ky-r-K5 3Srii^?«l(c:l** 
LT, *Sii5W2 (>W1) T-, *-/U5 6J:i5t}Si/^± 
SEi»ffl«5 8S:Jg^-t-5. rwit. ff2OT7;*-M^ 
i^xhflg5 7Sr. %\<D-7yi-VU'y:^ hflSSSWtS^i: 
ISHtir. »1SI/-Ky-?-)g5 3om6«J/<C|S!i^*i:ISlBt{cr 

Mg5 7<DTs/ »^^t>, S:frtt:/7X-^T s/ >y^*a; 

aic:j;>)ff5, 

[0 0 0 8] jJcJc, 08 (g) lc*1-J;5»-. 7*7 X-7 

aiy'^^^'^ICj:'?. P-S i N)g5 2 5r3:.;/^/<.;,^^L 

TCuSaHS lSra«?6«jt-flrffl1--5. r*i.l::J:*), 
/US e^SCuBBiUS l(75gEtT-jift$nTt'r*-/i' 
5 9^5?g^$h..5o 08 (h) 

-/u 5 9 «:^tf Affile: C u W».^< yriBltL-CWTaN 

lie o^rJi^figLfc^, 08 (i) i:::;!^ 

W*S|S5 0 nmWC u K8I6 1 i^^-ti^ 
[0 0 0 9] 9:1;:, 08 (j) i::^-f i^i::, «)o#ife 

Idi 9 , C u K^6 1 ±.lzmmi>''f6S 0 0 n mOC 



(4) 

S 

ufeotsae 2^>i^fi£Lfc^. 138 (k) icm-tXo 
IC, CMP (Chemical Mechanical Polishing) ftl-J; 
•J, P-S i 02 Si5 4<OgtBA^?>±Si5l-Ji^fiK$*l-TV> 
5CuJ()o#lB62, Cu>- Kflie lfi.t/Ta N)B6 

a^^)ii^-c[^Btlccu±gBai^6 as.t/cuK'ra^'^ 

[0010] 10 

Ji^fce, -f/il^tj, 13 7 (d) JOT^LfcJz^lc. SEsSS 

(f) lwS%LfcJ:5l-> ef5^^:*^^Srffli>fc7'7X-73: 
7 SrK{*-r5gR»r, ■?:i^^:•4^<07;^- h u-:^;^ 5, 

(0 011] ±JB<oj:5''i7:*- H'i;;;^ HBtS 5. 5 7 
H^-:^;«. hlil5 5. 5 7(0K;*i:itt, S:^tt:^7X^ 

[0 0 12] z(ri%mit. ±v^<r)^^{cm^xf£$nt:. 

»ms^^«r:/7X-^Ty->i^^^ftyUC$f)$*l/^T-fiS 40 
[00 13] 

IC, a*^llE^(^«B^(±, CuXllCuSr±^5>i:-r 
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6 

^mi^iiA.X'mmm^m'um'h^^i.msmgLX/}^ 

«5rJi^^i-5J^^^^lw/^•^-=y^^$^^fcm2(7)7;t f-u 
KJiSrlifiiSkl^iJigfiKU ^^^/i'-^;^i5'«r±Emi& 

9-=-v^\^tzM. m^^>v-7 7^^^m\<^xk.^mf^^ 

[0 0 14] S»*>l2iEii<0^?3(l« CuXliCu^i 

Si. ±iEp'^/i^;^^Sr±iEiil«7;i- H^v?;^ 
lwJ;i9IS^*-f-5^1<^7;r hui^;^ hSm^lS.!:. ± 

\z./<9-~>{^\^1t^. ±IE«2<07;j- hu-i^;^ MBISr 

^:^tt:;^7X-vT •;/ i'V-^^J&aiC J: 19 |5ft*-t-5^ 2 <D7 

[0 0 1 5] ii*Jl3E«c<75%H^(i, CuXliCuSri 

U!t'T/1^-/u|^(c:^:ix-?:'tvC u XIIC u -f 6 

d-S^o. ±EirBlit68iJI±(;imiwp'^/i'&t>'^2i;);^ 
b > ^ ^ ^ Ji5fi)c-r ^> > ^ ^ fl^fifeX 
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-^;^^W±fEf;iX0lg2(O^^'/l'Sr±IEfSl<^7;*- h 

ir»mi^i:<0^i:i-i>f^2<7)y:thui^:^ hJBHSfeiiS 
[0 0 161 SI*JS4Elft036Mtt. »*«2X»13IE 

(0 0 17] n^m5tiMi<D^mt. H3R«2. 3X»1 

[00181 6 E«<0*W»lv 2 TIiS 5 O 

Cutt»/^yra(0»^i£«-lSfi LT. 7*7X-eg<b->y 30 

[00 19] n-m.7im.<r>^m\t^ si*:«275M6<^ 
eigs^pi»«)«^<sfi UT, #a{/Ky^-, HSQ. 

^rttlS X y i t Sr^#«t t 

[0 0 2 0] a*^8E«c<0«?^(l. I»*^27I»M7<0 

lfe»»»)Biro«fiW<sft LT. y7X^i|{t->y =.i^, 40 

(00 2 ll 

1 ^16^ 



TlSmirlftB^i-i, ST. 01 (a) ir^1-J:9(c. 
^mWmWi (la^-lir-f) ±lc:jgfiK$nfcTlga©i: ut 
wCui£i»l±lc, W¥S<'57*7X-vcVDfe(cJ: 
9. ffil|tiJ5|S5 0nmOP-S i N)K2?rJg^tfc'#. 
llHBJ6*S»iJ:*). P-s i Nlli2±|;:aJ¥m8 0 0 

'I'T', IS4 oCCT-nsmp^, i^^ftia^ff ^, 
Pl7'7X-rCVDftlCj:i9. *r«d?y-r-)g3±{C«U? 
;J5|Sl 0 0 nmWP-S i 02tt4SrJi^fi)c1-5« 
X\ P-S i NK2ttCut£»/<y TflSi: LT. 
y-^-li3»i{6^S;*flii: UT. P-Si02«4»lite 
gk^S^i: Ur-tii'fixffli^Ti^S. P-SiN 
182. #^JKy-^-)g3&05p-S i O2 IK4;!)»P)fiK.5 

izx*). p-s iOi m4±iz;^^ju-7ys^ t^i^mm 

iiS|S5 OnmOWN mit^^^^f:^) ISi I 5 il^l^t 

[0 0 2 2] mi (b) (:i^-t-J;5l-> WNJMl 

5±t::7;<- M^i^y^ h<Jr^*Lfc^, ^Sii-S J; ^ (df 

[0 0 2 3] El (c) (d^-fj; 5 ^l<737 
K7i'3is/f^:^^i;iJ;*). wnM i 5 SrigJ^WlclS^* L 

x^-riv^-t-?,, jjcid. ^:^tt<DKi^:/7X^r •>•/ 

f£:Cfc«tftSrgEI-WN)Kl 5\z^<9-=.:y!f\^xhi><r> 

;^ hK5-Sr^*tt7*7X-ers/->i'^^*Q,aL-C|S**i-6 
rtldJ:*), 7;*-M^-:^:^ MI!i50«a[Ero3g^4rB5Jl:-r 
6rt;J5x-#5J:p|c/j:^, LA^t^ r(D*?:^tt7'7X 

[0 0 24] ikld, lai (d) WN^l 

yjt V \y'y7. hKT^rfl^^i-i, 

[0 0 2 5] JJcl;:, lai (e) (wfl^-rj:9l-. ^2(7)7 

K7'r3:-;/^v^(cJ: I), WN^l h^m^n'^^t.X 
mKmzW^\^x%2<r)yicV\^i>7. vmi(r>y<9-y 

1 5 tCdigP 1 6 r<0£ia516tt, ±gifi^ 

9--vif^iiX%n^<r>»V^\>^^\iTmk\ 6Bi:*» 
[0 0 2 6 J jJctw. 0 1 ( f ) J: ^ ^ttro 



I 



9 

x-rr-y^'^'iaatt. ^i<^7;«- h i^v^;^ niS5<r)i& 10 

^ i l^«Jc{SKm^^X-ifoi y ^-SM 3 4 $ e>i- 
[0 0 2 71 ftlw, 02 (g) lc^-fJ:pli, WNffltl 

5i:-7^^tLX. Ky'fa^y^^^JCJ; P-S i 
O2 ^4*il«^6^lcSS*-r'6, iJcJ-, I^WN«15S:-r 

-faiy^i^^^ClJ;*). *rtS'-Ky-v-flM3SrjSfi?6*)lC|i** 

-=:V^^LT, K'r*-/KD— S^5^:/£6^g;JSWl<7)*- 
/^6S:}g^•r^., wOXST-(±. y^'/i^::i^^'-CfeiW 20 

{0 0 2 81 ikiw, 0 2 (h) (c^-t-J;pl-, 

^y<y^' LTdaSBl 6<0WN±I8:K1 6 ASrSSi^-fS. 

[0 0 2 91 i)ci;i. 02 (i) (r^-Ti^l-, WNT© 
IKl 6B?r-v;^^i: LT, h'y :i^y'f-yi^\CJ:*) . P 30 
-S i 02 )g44:jSJ^6^lc:B5^i-r^, ISJWNTS 
All 6BSr-9'X^'i: UT, »«'<-:^<^:t .;/f-x^;tfx 

WNTSKl 6 BO/N'^-VjwJJSCfcJi^^^lCl/^^'-^y 
^'LT. 46dsw2 (>wi) x\ ^-/ue j;*)'bjSi/>± 

T-fcSWNTSMl 6Btc:. Stra!wj:^lJ:efe*LfcSB2 

h ui^y. h^7(?)ftSlSrSliP-frTi/^5. 
[00301 02 (j) jC^-Tipl-. :/7X-r 40 

3i-y^>'^^|c:J:»), P-S i Nfli25r3^s/^/<y^' LT 

C u Eiia 1 ©«® S T?ii* $ ixT b'T*-/!' 9 ;J5fl^fi!c 

[00 3 11 m^. 02 (k) \z7ik-moi^. -(tyit 

^^<y^mciiV. ±lia»ffl?S8iSLa5t'T*-yW9 5r 

7-y) ttlO4:Ji0/ai-5, 
(0 0 3 21 2>:i::. 02 (1) ic^-fipJw. 
ffil::J:*), WNSglO±Jc:^;4S|S50nmWCu->- 50 
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KJil l^Jg^Ufc^. 0 3 (m) IC/T^-r J: 9 (C, J6o 
Cui/-KflSl l±(::«iJ?m8 0 0nin 
(DCu*:)o#)»l 2 4:}i^-f^>, 
[00331 03 (n) |r^i-<t^«-, CMP& 

P-S i O2 fli4<;)gE*>ib±SBI-Jgfi!c$ix-C 
l^5C uSbo^flSl 2. C u h'm 1 1 > WNflSl 0 
SO^WNTSKl eB^rl^^LT^m-ri. ^inClJ: 
•3, ±@EiSffl8t8ROfb'r*-/U9rt»c^:ti-^'ixCu 

*o#^i 2^^ffi«))i^T•raaflccu±lgaiil sst; 

Cu t'Tny^?^ h 1 44rJi^fieLT. f^Tiv^^l^-y 
r/wy-s">yiai»«ittt> t**ro0 8 (k) iCffiiLfc 
[0 0 3 41 ::i7)J;^|;i. r<oCaj<75lgfig(cj;ix(f, f&R 
1 5SrJi^fi8tfc«, C<0WN)»1 5±(cb'r*->'US-Ji^ 

4^fc^2ro7;^• hWi^:^ hK7«rlifil?cl-JgfiKL. WN«i 

1 5S:|glfi.Vt5207:*- M^i;;^ has, 7W/<^- 

\z.\-i.%\'BiXf'%2<r>y*Yv'y7.vm^. 7*^lli:-t- 
air $ $ /ii ^-e AK>ir-r a r /u^'^ i/vffiijIWiiSr Ji^ 

[0 0 3 5] OS 2 Sffifiaj 

04~06(i, z.(r)^'^(r)W,2%%iSi-(:hi>^mW'm. 
<o»ii:^ft(^«»*«rlSJii»rjn1-ia0-Cfc5, rroflaj 

T, 04~06Sr#RSLT. I^i|^^3lfls^gro»it*ffi(r 
oi,N-ciaiiIlctft?3-f 5, 04 (a) Id^-f-J;? 
{c, (0/T:*-f) ±tcJi^fig$nfcTlge«i: 

LT«Cuga»2 1±<C, SFff¥tSW7'7XvCVDft 
JCiO, )g{P;i5|§5 0 nm(DP-S i NK2 2Sr}g^L 
fc^, lilte^^fticj: 0. P-S i N«i2 2±ir||i»!45 
I&8 0 0nm<D*^/-KU-7-M2 3^5rJi^fi£i-•5o ifJcCl, 

sm^ia^'t'x-, IS4 0 o"c-eis 1 b#Fb^. mMm-^'^n 

2 3 ±irKJ**5||S 100ninCOP-SiO2fli24^Ji? 

^•f-s, rrx-, P-S i Nfli2 2(icuffiSi[^<y T«i 

tux, ^^'-Ky-7-flg2 3(lffi;Km*Ki UX. P- 
S i O2 IBI2 4l±l6«»»l«t l.T^-n^nfflk>XI/> 

e. 4fc. p-s i Nfli2 2, *ri«'-Ky -7-^12 3&t>* 

P-S i 02 )K2 4 A^«bfie6fllJiJ«(±lFflitfe^*«fi)c 
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tTV>-5, J*:!^. ;^/>*y^'telrJ:i9, p-s i02 fll2 
4±lC|Bl(7)p«^/l'-v;^^'i:/fefli¥!55||§l O 0 nm(^ 

Ta (iJ'V^/l') m3 5. m2<r>/^/U-7;».i^tfii>m 
BldSlSlOOnmOW l»3 7*|li»Clw 

(0 0 3 61 jDcic, 04 (b) tc^1-J;p»c:, was 7 

h Vi^^ 2 5 «rJl^^i-5. 10 
[003 71 134 (c) \Z.7p.-t %\<r>7 

fcK9-<3iS'^>'^^»-J:9, W|g3 7RO!TaBl3 5<S: 

1<D7:<- hU'i;;^fK2 5S:|»*-r5, r«IBl(^7;*- 
h u--:^;^ ha2 5(1, ro^N'^J'-V'lrjtJCfcJglJ^irgElc 
WK3 7S.l/TaK3 5 lC/<^-=:^^^LTfc-5<D-C, 

fit 2 5 Sr«j!*tt><7 x-r T y ^-^sas UTii**-r e r 
iriri*), 7;*- hu'-:^;^ HIS2 5<o?saE<DM4SrE5±i- 
2 3Sr$p>i-rt*<ffi3ns. 

(0 0 3 81 ftl-, 04 (d) iC^-t-J:^!-, was 7 

fii»ffl»ts:»/a-r5 Ww/N-^' -=i^^^^^,fcs^ 207 

* V \y'y7. ha 2 7 4rJg^t-5. 

[0 0 3 91 04 (e) Jr^^i-i^t::, i^207 30 

* hU'i';^ ha2 7«r^;^^ t LT,- K^'f^iy^i^;/ 

IwJ;*), WIS3 7SrSR«Jlc:ISfe*L.TSB2<^7;4- hui^ 
:^ ha2 7«)/<4»->'jc:jS:i:fcjg#tl::/<^'-=>^'i- 

fffp. iaiB53 6H:, ±Jigai»fflJ«S:J^fi81-5Ji^Ww/< 
^'-=>'^'$i^TBBpa<D*#^^wa3 7t, fr*- 

(0 0 4 01 04 (f) JCfl%-t-J:5Jw; tS!^tt<0 40 

^2<D7;J- hUi^;^ ha2 7 4:^5fe-r'5o ^0^2(7)7 
hu-:;';^ ha2 7tt, wCD/'^^-V'JCf&U.fcJgt^SrgE 
liWfltS 7lr/<^'-=:>'^<L.Tfe'&«^T?, %\<r>7*V 
w-^XMBt2 5t|SJSIlc, #lt»4^5i*oTi>5. i 

wipir. m2W7;j- hui^;^ ha2 7$r^:^tt7'7X 

H^i^;^ ha2 5oi&^tTOw»2 07;i- hu-:^?^ h 
a 2 7 ro0ii6w«4«rB6±i-e r t ^str-t 5 i p »-<c 

UA^t. r(O«f:^tt>'7X-rTy>V^'i0.att, IB 50 



invii^Vv'yT. ha2 5OT»^i:lsitR»:HSR«!plijS-e 

[0 04 X1 JJCIC, 0 5 (g) |c::^-r J: ^ TafliS 

5Sr-v;^^ttT, K9-<3L.>f^y4^|;:j: u , p-Si 
O2 Ol2 4Srig^»::|»*-f6. JUclr. I^TafliSS^r 

y^iy^y^^lCj;!?. *rffi{jKy-7-a2 S^SriS^^Wtc 

=:^^^U-C, b'T*-/KD-a5t/i5i|6i»5WlW*-yu 

2 6 ^rom-i>. 

[0042] tO,^^ 05 (h) iC^-rJ:^!!-, WHS 3 7 
Sr^;^^iLT. K7-<'J^S'^i^/l-J:9, Ta)»3 5 
SrSK6?J»-l«*-r5, Z.<nV74:^y=}-yir\-i.. TaK 

3 5 t(;5Sm<^S)e3i.yf^>'^^fit:fff 9, K 
7y(3.^yf-vir\L^^. was 7 5:IS«;*-t--5, mi;:J; 
0, T a as 511, ±lEiSlffl«S:fl5fi!c-r-5fl5<^t/jJ-5 

[0 0 4 31 9:1-. 05 (j) (C^-rj:5l-. Taas 
55:v;^^i:L-C, K^-fai^f^y^^icJ: *) . P-Si 
Oz a2 4SrSJiftm*-r-5, iiklw. |^Taa3 55r 

*-«iJKy-7-a2 35:ss?e*)ii 

Bft^tT, (g;J5w2 OWl) T\ *-/U2 6 J;*) 
^^±JgSai»ffl^« 2 8 Sr Jgfig-*-*, 
(0 0 4 41 JkJ-v 05 (j) Iw^-fi^J-, 7*7 X-^ 
aiy^y^^lriij, p-s i Na2 2?r3^s/f'^<y^' L 

2 6 *S C u ffitl 2 1 rogffi* T-jg:S ^iXT t*T /"t^ -/U 
2 9dSJgfig$ix5, 

[00451 05 (k) I'^i-J:^!;:. -r^v^k 
;^/N's/;?&lc:J:t), ±lffiitSffl«2 8&Ott'T*-/U2 
9 4r^tf±EICCul£ic^<yTaiLTroTaN (M{k 

^^'>'^'/^) as Oi:1&im-i>, 

[00461 ftl', 05 (1) 7./<y'f> 
ffilrj:*), Ta Nas 0±J;ia)f*5i§5 0 nm(?5Cu> 
-Kas l«rJi^^Lfc«, 06 (m) (c^-fipIC, 
otfelCliO. Cu>-Ka3 i±{c:aiC;i5iS8 0 0n 
m<Dc u «)o ^a 3 2 ^Jgfig-r 

(0 04 71 06 (n) (iq^x-rj; ^ (c, CMPffi 

P-S i02 a2 4<o«B*»f>±Sl5(wjg^$4x 
Tl^SCuftotaS 2, Cu>-Ka3 1. TaNa 

*). ±eEi»ffl«|2 8&t5trr*-/i'2 9(^(c-tix^'n 
Cu^otas 2S:S^«!)Ji^■cra^»wCu±lffiiBS 3 

•>:/iaill«jt«r^^-fr'5o <^ .t ^ irLTJgfiic^? ixfc 

r^r/u^^-v-^vsaiiftfiiiiii. »i»ffi^!i(o0s (n) 

(0 0 4 81 rro^pt, 3Bi 
HffiW-fe'ttSWNai 5lCflCx.T. Taa35&t/W 
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8S3 7roSlflJ*»f>^5/^'/i'-^:^^*«I^UX, WIS 

hSS 2 5 -y (::i£: >'i^-r 
Wigs 7SrlB2(^7:i- h ui':^ h^2 7<r>/<^-y 

(0 0 4 9) w<OJ:pjC. CK/SWOW^tCioT'b. f( 
10 0 5 0] iW«WrojltS01ISrigffilwJ;i3S^a 20 

[0 0 5 1] p'^/i'-vy^^WfllfiKltlSfi: LT»±, 30 

llli£0i|T-ffli'>fc'bro»cPg^-f»J:, TaN 
/W) . Ti (f-^V') , TiN (.mtf-^^) XttWS 

<i, %1&mxm\'^1th<r>\mh^\^. P-SiC {-fy 

(0 0 5 21 {SK«*)»rofllfiK«-«sft UTIl. H 

ffi«»jT-ffll^fct<0|wffit>-flC, HSQ, *«SOGX(l 

It. im.%mm<r>mm[^t\^x. utefiaj-cffli^fctw 

Id^ib-fir. p-s iN (ryX^Slki/y =■» . P 

-Si ON (7°7X-vgfg^li->y XtlP-SiC 
*fc. «-it6»)«, #««ll!t*<0)«J?, fl^JSK^© 

(00 5 3] 
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U p«^'/w-^;^^'SrsBiRt5f^2ro7;j- Kui^;^ h^<o 
#■5., tfc, :L<D%'^<r>i^(nmmr>^'m^^m.<r^WM-yi 

tetwitvif . i£^m*^^^tfJir5if6i^±{^s 1 

^ /WS. VIB 2 © p< ^' /K^ai(*^*» p) ^ 5 / ^ ^' 

-:^y^-iri>--H. B2<oy ^/w$r^2(^7;j- h ui;;^ 

(nm^^^-7 7.if}i x.xm^^x'm^Siimm:. t^rn-^-j^^ 

(01] rW36B^wmilllS«-CfoiiNiflc3?IB<^!»ig 

[122] m^^W'&W.<r>m:m.1i\k<omfii.^lim^f.:-ir^-t 
TMmXhi,o 

[03] l^it5^«flsiglt<o«!ig;^ife(D«fiK*iSMg|i:T^i- 
[04] :L<r>^m<r>'^2%mmx'hi>^W^W<r>^M 
(05] Bii|^«**:3$iswiSii:^few«fiK&isiei^^-r 

TMMX'hi, 

[0 7] ^^<oiif^m{^mu<nm&ijm<r>m^i:x.mm\z 

7nirT.nmx-hi>. 

Ig0T-fe4, 

K 2 1 cuiei^ (Tisa©) 

2.22 P-s i (Cul£SS:/<y T^) 

3.2 3 ^mt^'j-^-Wk {mw^fSk) 

4.24 p-s iOj ^ (j^Hit^SKIM) 

5.2 5 f^\<r>7* V 



(9) 
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6.26 

7.2 7 m2<oy^ h \y'J:^ 

8. 2 8 m^im 

9.2 9 tfT/l^wW 

10 WNK (Cuttft^^y rii) 

11.31 'Cu'>-KSg 
1 2. 32 Cu«)o#JK 
1 3. 3 3 Cu±€£jEI 
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14.34 C u fc'Tny^^ h 

1 5 WNfli (7« 

16,36 ^% 

16A WNiStt 

1 6 B WNTSflM 

3 0 TaNiS (CuffiSfc/^UTflg) 

35 TaK (i^lcT^T' 

37 (f^2<737f^/U-e:^^) 
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[125] 



(127] 



(i) 

28:±memmm 




(a) 
54:P-Si02n 
53:«« 




(b) 

SS-Mko 55 



(C) 



7:/-54 



^22 



53 



m m 




54 



-53 



^-52 



::P-SiNa! 
51:CuGfK(T/iBS«0 

(d) 



(f) 



(e) 




(12) #M2 0 0 1 - 1 0 2 4 4 6 



[1^8] 

(g) (h) (i) 

60;TaNtt 81;Cui^r-KK 




F^-^(#%) 5F033 HHU HH12 HH32 HH34 JJll 
JJ12 JJ32 JJ34 KKll KK12 
UM02 MM12 UM13 NN06 NN07 
PP15 PP27 PP28 QQ08 QQ09 
QQll QQ27 QQ37 QQ48 RR04 
RR06 RR08 RR21 RR25 SSI 5 
SS21 n04 XX21 XX24 



